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INJECTION VEHICLE FOR POLYMER-BASED FORMULATIONS 



FIELD OF THE INVENTION 
The invention rda.es to .nation veh.des for pamcu,a,e suspenses, e.g„ polymer- 
ised f — ons an d associate, p— tea, — ,ons an, methods. >— 

a„„w the use of smaUer-bore needies to inject par.icu.ate suspense, 

BACKGROUND OF THE INVENTION 

- iirrirJS - — - 

par.icu.arin.erestasamcansofdei.venngtherapeu.icpro.e.ns. 

When producing fonnu,,ions of .herapeuUc prote.ns, „ ,s .mportam to preset 

, the orotein In contrast to lower molecular 

pnvsica., chemica., and b.oiog.ca, propert.es o *e pro^ 

• • , taming or disulfide reduction or interchange (cysteine). In addition 
tr ea,men,s. Thus, the need to stab.t.ze therapeuttc prote.ns for iong penods phy 
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cnv , r o nm en th as b ee„a„o b s t ac 1 e 1 o t he d eve 1 op m e„ t o f sus t a i ne d - rel e3sep rot e i „de 1 ive, - 

systems. . 

One way to stab.lize drugs U .0 embed them ,n b.odegradable 
microparucles (Mau.dmg (.987), J- ControUed Release 6M67-.76; SmUhe, a.. ( 990 , 
Advanced Drug Delivery Reviews 4:343-357; Holland et al. (1986), J. Controlled Release 
4T55 4 80; Lewis et al. (1990), Biodegradable Polymers as Drug Delivery Systems, pp. 1-41. 
De^er New Yor„, Stud.es trsing micropart.c.es made from homo- and co-polymers of 

1 Drue Delivery Reviews 4:343-357, Cower eiai.^^ 

u polymerscanbeproduced in a range of mo.ecu.ar weights and monomer raos „ hl h 

~ hqrr^ Them Pharm. Bull, ib.io lo-iooi). 

Chem Pharm. Bull. 5:1095-1 103; Ogawaetal. (1988), Chem.r 

Lnem. rnarm. n ^ stabilized recombinant human 

• , nn pt a , H997) Pharmaceutical Research 14:730-735, stabilized 

20 state into PLGA microparticles (see also PCT Application No 

* j j ^i^tpfl In formulations containing particles, 
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delivering a lupron depot " ^ ^ ( j t j s difficult to inject doses greater than 
200 mg/mL ofmicropartic.es through a 21- or 23 g g ^ ^ ^ 

the feasibihty of polymer-based formu.at.ons for a wtder van 

SUMMARY OF THE INVENTION 

„ ■„w, for use in administering a particulate 
The present invention includes a « suttable for use ^ 

biologically active agent can be m the formo p . ' formulations can 
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• , a p for example a growth hormone, a hepatocyte growth 
otriv Preferred formu ations include, for example, d &v 

— endo t heha, grow,h facior (VBGP), an anU-VBOP Fab, a giucago, 

b,o,og ':::— ^— 

-u j u oin in a nreferred embodiment, a pharmaceutical 
pharmaceutical formulations descnbed herein. In a preferred 

• ^ m ;nktpredbv inject on through a 23-gauge or 
formulation according to the invention is administered by inj 

smaller needle. 

DETAILED DESCRIPTION OF THE INVENTION 
Definitions 

Temrs used .„ «he spec— and Cain* are defined as sec forth beiow uniess 

decreases wi,h increasmg shear rate. Shear the ^ 

beta(1 -3, g ,ucuro„,deandbe«a(.-4)g— idebonds. As used herein, «e term 

^ecuie found ,n the extraceUu.ar matnx of venebrate connec.rve nssues. 

A widevane ty ofche m ,ca lm odi f ,ca t ionsofh y a 1 uron,cac,darepos S ,bie. Th c^ 

ch em,ca, groups no, presen, in natural occumng hyaluron.c acd. For 
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j include es ter amide and lactide denvatives. The formation ot 
Pv^mnlarv hyaluronic acids include esier, 

Exemplary nyaiu Further, 

wa.er.nsomb.e hya.uronic acd derives are descnbed ,n U.S. Patent N 

4 937 270 Hyaluromc acid has been conjugated to polyethylene glycol, and such egy^e 

molecular weight of hya.uronic acids refer to average mo.ecular we.ghts. 
molecular we,g „ e(i as .. Derce „, by volume" or "% (v/v)" are calculated by 

, Concentrations expressed as percent oy vu 

Concentrations expressed as percent weigm pe 
5 dividing weight (e.g., in grams) by volume (e-g., in liters). 

Josity"isameasu^ 

centistokes (cSt ores). 

"Physiological saline" is defined as a 0.9 percem ^ B 

A "po.ymer-based —on" is defined as a formulation in whtch a b.ologically 

The term "polymenc matrix retersioaui^u 
more other materials and/or spaces dispersed throughout. .»,»,„„ 
Theterm— ^^--^---1-^-^ 

-===^^^== 

,„ v , vo degradatton products also do no, cause significant adverse effects. 



water 

20 
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^ tafc p-»^^-^- ,,k,, . ,,ta,LA " 

The term "effective amount describes an <u 

produces an in vivo activity. of stenliza ,io„ that invoives the 

The term "asepno descnoe a p 

s.eriUza.ionofindtvidua.componentsused.naproce so p _ 

j • «pntir nrocessing, depending upon the physical cu 
me thods are used ,„ asep ^ e metho ds inc.ude fiitrat.on (Uou.d forms), 

product, its container, and the dosure. Exemp *y ^ ^ 

20 dry heat-sterilization (g.ass components), pressunzed steam (ru . 

Theterm— ' -^^^^L mB ^^ 

25 example, radiation and autoclaving. 
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Tnjprtinn Vehicle 

=^r:tr— ----- 

^ Ulia . . -.li. f Ar .,<•= n the invention are 

u nnm to about 500 000 centistokes (cSt) at a shear raie 01 

Specifically viscosity increases with increasing mo 

Speciticany, pseudoplastic composition of the 
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, sh , .ncreases .he concentration needed to achieve a parttcu.ar v.scostty 
average mo.ecu.ar we.gh. tncre.es, t ^ ^ 

„s. Hya.urontc acids Pre " ^ (Q aboul 3 per ce„, (w/v), preferaWy 
between about 0.1 percent to about 1 percent ^ 

^^^^^^^^^^ 

\ 

about 5.0 to 7.8. ran able of dissolving a 

^ n u for use in the invention. One sKinea in 
and pH tor use in uw and examples include 

^arHe— 
P—caUuf^^ 

5 ofendo.oxtn.exotoxtn.rungi.prectpttatesandthefe ^ 
the recipient. SteriHzatton of the cotnposttton can e ch e^ y ^ 



given composition. 

20 • 

Pharma^euticaLF^^ 



PharmaceimcaLtoni^ 
bi „,ogica..y acve agent » coated ° P ^ 

— 

active agent dispersed therein. i nc 
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, T a m orP nreferably between about 50 mg/mi. 
500 mg/mL and more preteramy polymeric matnx .s a 

o.ocompat.ble po.ymer tha, can 8 biodeg radable 

and non-biodegradable units. Suitable bio 

10 po , y(gly c„ li cac,a)s.po ly aao li cac,a-oo- gl yco 1 ,c a,^ ^ rf ^, 
p „ ly etheres,ers,po.ycapro.ac,one,po,yes,e ra m.des, block cop ym 

mi .acttde or g .ycoUde, and blends and coders thereo^ ^ 
of the invention include, for example, non . deg radable polyurethanes, 

polystyrenes, polyvmyl cb.or de, po y. y ^ 
pCyo.ef.ns, polyethylene ox.de, and b,en s »d e p ym ^ 
The polymer can be blocked, unblocked, or a blend 

polymers. invention can be determined by a 

personofordinarysk.llmthea^^^ 

70 ,000 Da.tons. In an even more pref rre e ^ 
invention has a molecular weight of about 5,000 Da.to 
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Examples of therapeutic and/or prophy.actic biologically active agents su.table for use 
in ,he invention include polypeptides, such as hormones, anttgens, growth factors, e,c, 
polynucleotides, such as DNA or RNA to be expressed or anttsense DNA or RNA molecules; 
and small molecules, such as an,,b,o.,cs, steroids, decongestants, neuroactive agents, 
anesthetics, sedatives, and the „ke. Examples of su.tab.e dtagnostic and/or therapeut.c 
biologically active agents tnclude radioactive isotopes and rad.opaque agents. 

Examples of specific polypeptides that can be employed in pharmaceuttcal 
formulattons adding to the invention include cy.ok.nes and their receptors, as well as 
chimenc pro.e.ns comprising cytok.nes or their receptors, such as, for example, tumor 
necrosis factor alpha andbeta, their receptors (TNFR-1; Gray e. al. (.990). Proc. Nat,. Acad. 
Sc, USA 87:7380-7384; and TNFR-2; Kohno e. al. (1990), Proc. Natl. Acad. Sc.. USA 
87 833118335), and their derivatives; renin; a growth hormone, such as human grow* 
hormone and bovine growth hormone; growth hormone releasing factor; parathyrotd 
hormone; thyroid sttmu.ating hormone; lipoproteins; alpha-.-an«t,rypsin; insuhn A-cham; 
5 insulin B-chain; proinsul.n; follicle stimulating hormone; calcitonin; lu.ein.zing hormone; 
glucagon, clotting factors, such as factor VinC, factor IX, ttssue factor, and von Wt.lebrand s 
factor; ant.-clo.ting factors such as Protein C; atrial natriuretic factor; lung surfactant; 
plasminogen activators, such as tissue-type plasminogen activators and ureases; bombestn; 
thrombin; hemopoietic growth factor; enkephalinase; RANTES (regu.afed on activatton 
20 normally T-cel, expressed and secreted); human macrophage inflammatory pro.e.n (M1P-1- 
alpha,- a serum album.n, such as human serum albumin; mullenan-inh.bi.ing substance; 
rclaxin A-chain; re.axin B-chain; prorelaxin; mouse gonadotropin-associated pept.de; a 
microbial protetn, such as beta-lac.amasc; DNase; .nh.b.n; ac.ivin; vascular endothe.ta. 
growth factor (VEGF); anti-VEGF Fab, glucagon-hke pept.de I (GLP-1); receptors for 
25 hormones or growth factors; hepatocyle grow* factor (HGF); mtegrin; protein A or D; 

rheumatoid factors; a neurotrophic factor, such as bone-derived neurotrophic factor (BDNF), 
„euro,rophin-3, -4, -5, or -6 (NT-3, NT-4, NT-5, or NT-6), or a nerve growth facto, such as 
NGF-B; platelet-derived growth factor (PDGF); fibroblast growth factor, such as aFGF and 
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uf . rFCFV transforming growth factor (TGF), such as TGF-alpha 
. rpp. pnidermal growth factor (EGr), transionimig 5 

CP * „. TrF „, TGF-B2 TGF-83, TGF-B4, or TGF-B5; insuhn-hke grow* 

v, oc rn 3 CD-4 CD-8, and CD-19; erythropoietin, 

T ceU ecep.ors- surface membrane proteins; decay acceding factor; v.ra, 
d.smu.ase; T-ceU receptors, ^ ^ ^ 

thereof transport proteins; homing recepio^, jw:-- 

pharmaceutical formulation or, in a preierrea 
0 matrices m polymer-based formulations. inH ude an effective amount 

The pharmaceutical formulations of the present invention mclude an effec 
«t An effective amount of a biologically active agent is a 

25 admmistration; body weight; age; phys.cai condtUon, therapeuuc. p 

10/15/99 

11 

50059587.31/14918-0715 



10 



15 



b ,o,ogica„y active agen, tha, produces the des.red effect, .n.tta, and subseo,en, release 
,eve ls as we,, as re,ease rates, are known for a number of po.ymeric matrices. These 
papers can a.so be deemed emp.ncaUy by comp.acve in v„ro ,es,s of po^enc 
matnces contaming dtfferen, concentrations of one or more bio,o g ,a„ y active agents. 

lams from abou, 0.0, percen, (w/w) bio,ogica„y active agent to abou, 50 percen, 

biologically active agent (w/w). 

Where ,he bio,og,ca„y active agen. is a peptide, preferred pharmaceutical 
for mu,a t ,ons of the invention mdude a me,a, cation component, .n polymer-based 

at ,eas, one kind of mu„iva,en, meta, cation (hav.ng a va,ence of + 2 or more) m a ^ 
states. Su,,ab,e me,, cation components .nCude, for instance, metai saits, meta.hydrox.es, 
eatton. An exemp,ary meta, cation component is zinc derived from zmc acetate (See 

"phlaceuttca, —tons according to the mvention are produced by adding the 

3 p a rtl cu,a,e*to«^ 

Lentton.Forpo^er-basedfornruiattons.po^ericmicropart.des.tnc.ud.ng^ 

b io,ogica,ly active agen. are added to the injection vehtcle. 

To form such P o,ymeric micropartiCes, a suitable polymer ts d,sso,ved ,n a so.ven, 
forra a P o,ymer so.ution. Examp.es of suitab.e so.vents inc.ude, for instance, po.ar organic 

5 s U ,fox,de,andhexanuor„,^^^ 

percen, to abou, 30 percen, po,ymer (w/v). ,n a more preferred embodtmen,, ,he po.ymer 
solution comains abou, 5 to about ,5 percen, polymer (w/v). 
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At ,eas, one biofcgtcaHy act.ve agent ,s dispersed w.th.n .he poiymer so.ut.o. The 

, he dispersed by any suitable method that produces a relahvely 
Ki^inoirallv active agent can be dispersed oy <my 

b.olog.cally g m . x . ngj ^ homogen , Mtlon . A 

bio.ogicaUy active agent can be added to a metal cat.on component suspense 
The metal cation component is employed in 

C Landa ou, 30 percent ( w,w). ln a preferred embod.ment, the meta, ca on 
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200 m.crons. ^ ^ a$ lhose descnbe0 

A micropart.cle can be prod f P g ^^.^ 

above by any of a number of avadable methods. Su.table mem 

abovebyay : n n c Pal ent 5 019,400 issued to Gombotz et al., PCI 

from a po.ymer so.ution are descnbed U S. PMen, t ^ 

, another embodiment, mtcroparttcles are prepared by t so. e P ^ 
in US.Pate„.No.3,737,337,,ssuedtoSchnonn g e.ai,U.S.PatetN„.3, 

„ uMIS Patent No. 3,691,090, issued to Kitajima et a..; or U.S. Paten. No. 
Vranchen e. a,., U.S. Paten ^ ^ „ 

4 389 330, issued to Tice et al. Other exempt 

•u a ■ tt q Patent No 5 643,605, issued to Cleland et al. 

, — — r:n. 

t ,nd ootionally a dispersed metal cation component, is mixed witn 

. :sss=====ss~--- 

such as a physio.og.caUy acceptable cxcp.en. or stabler. A ph g 

tcKiP for use in the invention is non-toxic to recipients 

mrmunoglobul.n.ahydroph^^ 

as glycme, glutamine, asparagine, argmme, and lys.ne), m 
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h „ d 0*. c^oMr- (Ending glucose, tnannose, dextnns, celluloses and 
polysacchande and other , inetetralacetic acid [EDTA]), a sugar 

m e,h yl cel,ulose,,achela,,ngagen . ,e m ,„ g counterion ( ,,, sodiurn), a nretal 
alc „ h „l (such as tnannitol and sorb,.ol), o™ S ^ ^ ^ ^ 

canon (e.g., z,nc), an an,on,c surfactant (such as Twee , ^ 
preserve (e.g., .hose containing o,atemary an,— salts, 

stabihzers can also be added to .he mjecuon vetucie. 

[PEG)) . — en.o P AbuchowskU .,e t aU,977),,B,o,Che,, 
and extending in v.vo half-hfe (s -g ^ ^ (he 

5 252 3582-86). Any conventional pegylation m 

Ph armaceut,a, cake . Such — tons are 

constitution. injectl0 „ vehicles and 

The invennon also provtdes amcles 

25 anytypeofamcleincludingan.njeconveh.c.e g the 
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any shape or Cher feature tha, facilitates use of .he injection veh.de or formation for the 
mtended application. A container for an tnjection vehic.e or pharmaceutic* forrnu.ation of 
the mvention generaUy has a sterile access port, such as, for example, an intravenous solution 
bag or a vtal having a stopper p,erce*ble by a hypodermic injection needle. 

Ktts of the invention generaUy include one or more such arttdes of manufacture and 
preferably include instructions for use. 

^ m ;„;,.r a .ir,n of Polymeric. Formulations 
The formulations of this invention can be administered to an animal, preferably a 
J mamma.,morepreferab.yah um an,byinjection. Sui.abierou.es of admimstration include, 
for example, intravenous, intrapentoneal, intracerebral, intramuscular, intraocular, tntravttrea,, 
intraartena., subcutaneous, or intralesional routes. Pharmaceutical formulations of .he 
mvention can be administered continuously by inmsion, by bo!us injection, or by any 
injection method appropnate for the particular preparation. 

The needle employed for injection should have a bore size that allows injection of the 
destred dose of the pharmaceutical forrnu.ation. GeneraUy, a 23 gauge need.e provides good 
mjectabUny of polymer-based formulations, but smaUer (e.g., 24, 25, 26, 27, and 28 gauge) 
needles are preferred to reduce the pain of injection. 

Dosages for pharmaceutical formulations according .o the invention depend on a 
20 variety of cons.derations, such as the therapeutic objectives, the route of 

the condition of the recpient, and the maximum dose tha, can be administered by injection. 
Accordtngiy.it is necessary for the dinician to titer .hedosage and modi* the rou.eof 
adm.mstration as retired to obtatn the optima, therapeutic effect. A typtca, datly dosage can 
range from about 1 ,g/kg up to about .00 mg/kg of body weight or more per day, but . 
25 typically between about 10 ^g/day to .0 mg^day. Generally, the clinician begms w,t„ a 
tow dosage of a pharmaceutica. formulation and increases the dosage until the des.red 
therapeutic effect is achieved. 
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i fnmu.iation of the invention can be combined 
The administration of a pharmaceutical formulation 

• crimes for standard chemotherapeutic agents are found m 

luUtton.Anttbodtes^^^^ 
, „ ! GFR ErbB 2 ErbB-3, or ErbB-4 receptor, or vascu.ar endotheHa, grow* faetor (VEGF) 

or more cytokines. 

EXAMPLES 
Example 1 

Preparation of Polymeric Microspheres Containtng 
Recombinant Human Growth Hormone 
Recombman, human growth hormone (rhGH) was encapsu.ated into PLG A 

7 inc acetate to produce a sparingly soluble Zn.rhGH complex, l 
to denaturation with guanidine hydrochloride. 

added as an excipient. The zinc carbonate excipient 
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t 

,ons ,„ ensure tha, rhGH remained comp.exed to zinc. The mo.ar ratio of .achde ***** 

D L-PLGA obtained Cher from Birmingham Po.ymers (Birmingham, AL; #1.5-56-., 

, „o nDe d 11 or from Boehringer Inge.heim 

s 0 2dL/s .OkD, dodecany. end group [i.e., capped,]) on 

5 u.zaug, i« rudL/e 3.kD, both of which 

~ Drwt i. n 2dL/e 8kD; and RG5U3H, u.^QL/g, J'"'. 

(Ingelheim, Germany; RG502H, U.-idL/g, 

had a carboxyl.c and acid end group [i.e., uncapped]). 

Microsphereswereproducedasdescribedinloh.on.O.ela..,*.™-,./ 

"The Slabi.iza.ion and Encapsu.ation of Human Growth Hormone ,n,o 

„ -vol 14 No 6 (1997). Briefly, rhGH was fust formu.ated into 
10 Biodegradable Microspheres, Vol. 14, No. (iv 

a,yoph,.,zedpowder,a„d.he,yoph,.iz^^ 

microspheres. I^P^-^*^"*??"^ 

Genentech Inc.) with zinc acetateto achieve a molar ratio of 6:1 zinc acetate.rhGH. The 
zlGH dispel was atomized through an ultrasonic nozzle mto ,i q uid nitrogen, and the 

15 frozen droplets were lyophilized. 

The po,ymer suspension was sprayed through a sonicating nozzle into a vessel 
containing frozen elhano, overlaid with li.uid nitrogen. The vessel was then transferred to 

20 under vacuum, and sieved through a 106 urn mesh screen. 

F x am ple 2 
Analysis of rhGH Microspheres 
The e,even microsphere formulations of Example 1 were ana.yzed using a variety of 

mean partic.e diameter distribution of the microspheres was determined using a Cou.ter 
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Approximate* 95% of protem was encapsu.ated ,n.o mtcrospheres, which had a mean 

volume diameter of about 50 microns. 

,n addition, the physical and bto.ogica, integrity of the rhGH recovered from the 
m ,crospheres was analyzed by s.ze exclusion (SEC), reversed-phase, and anion-exchange 
chromatography. These technics were used to detect aggregated, oxidized, and deam.dated 
r hGH respectively. For these analyses, rhGH was recovered from the microspheres us.ng two 
different methods. In the firs,, the m.crospheres were dissolved in a m.xture of methylene 
chlonde and acetone, and the protetn prectpttate was collected, .n the second, the protetn was 
recovered by incubating the microspheres in HEPES buffer. 

Chromatography was done according to published methods (Teshima, G., and 
Canova.-Dav.s, E. (.99.), J- Biol. Chen, 266:,3544-47 ; Battersby, J.E., e, a,. (.992), J. of 
Chromatog. 625:2007-,5 ; Battersby, e. al. (.995) Ana.. Chem. 67:447-55; Canova- 
Davis E., et al. (.990), .n, J. Pep.tde Protein Res. 35,7-24). Briefly, SEC was performed on 
a G2000SW XL TSK Gel Column with phosphate buffer as the mob.le phase. rhGH was 
5 detected by UV absorption a, 2.4 nm. Reversed-phase chromatography was earned ou, on a 
po,ymer,c reversed-phase co.umn usmg aceton.tn.e gradient e.utton at 50"C. .on-exchange 
chromatography was performed on a DEAE-5PW TSK Ge, Column with a phosphate and 
acetonitrile gxadten. elution. For the reversed phase and ion-exchange methods, rhGH 
detected by fluorescence, with exatauon a. 286 nm and emisston a. 335 nm. 

Finally, rhGH btoactivity was determined in a cel. prohferation assay us.ng a ce hne 
' t h a ,expressesthereceptorforhGHandpro,iferatesinthepresenceof h GH ( seeRoswa„, 

E C e. a. (.996) Bto.ogicals 24:25-39). Ce.l proliferation was measured by converse of 
Alamar B.ue dye to a fluorescent product by tntraceUu.ar reductases. F.uorescence „ 
proportional to the number of ceUs. rhGH-containing samples were incubated w„h ce„s for 
25 72 hours at 37°C, and fluorescence, was quantitated. 

The rhGH recovered from each of the formulations was essentially monomenc, 

,„d,ca,ing that there was no effect of the formulation vanab.es tested on protetn aggregation 
T heana,;sisofrhGH,n,egn,yindicated,hat.he re werenosi g n,f,cantd,ffere„cesbe,weenthe 
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Leased from a,, formulations analyzed was s.mtlar ,o .hat of the unencapsula.ed standard. 

releasee irom » n alvsis of a tryptic digest of one 

Furthermore, SDS-reducmg gel elec.rophores.s and HPLC analys.s ryp 

of lh e formulattons revealed tha, the exacted prote.n was comparable to unencapsula.ed 

Lease from mtcrospheres a«er extended incubation a. physical temperatures. 

F.x am ple 3 

SyringebilUy Study of an an«- VEGF Fab Polypi For.ulaUon 
Containing Sodium Hyaluronale (Amvisc 9 Plus) 
An lnJ ec,,o„ vehicle was prepared by diluting Amvtsc® P.us (Chiron V.s.on 
Corporation, Claremont, CA, USA) in 0.9% Sodium Chloride USP. 

n ^ 1 7 4 6 and 8 mg/ml). , 

m desenhed ,n Example . to produce —ions —ng «00 mg/mL antt-VEGP 
20 PLGA microspheres (lot 96-22-195-1). , m , „f eac h formulation 

These formulations were tested for syringebili.y by mject.ng 1 mL of form 

ji i m T of parh formulation was readily 
into tubes using 23, 24, 25, 27, and 28 gauge needles. 1 mL of each formu 

inject** through all needles tested. • 
A,milarpolymer-baseuformula«onus 1 nga3.0/.(w/v)solu. l 

25 c arbo h ydra,ecarb„xyme,h y ,cel,u,ose( C MC)as,he,n j ec t .onveh,c,ere q u,reda21gau g e 
needle for injection of a 100 mg/mL dose. 
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F.x ample 4 

SyringebilUy Study of Various Polymer-Based Formulations 
Containing Sodium Hyaluronate (Amvisc" Plus) 
An lnJ ec,,o„ veh.Ce was prepared by d.lu.ing Amv.sc® Pius (Chrron V.ion 

, CA USA)m09%SodiumCMorideUSP.o0.05%,0.1%,0..5%, 
Corporation, Claremont, CA, UbA) in u.™ 



HuJlpo,^ 



formulation. 
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Table 1 



Xmvisc* Plus Concentration 



Products Tested _ n/ 0.1% 0.15% 02 /o _ 



0.05% 



<25G 



<24G ^4G ^4G 



<24G ^4G ^ 24G 



10 



Nutropin Depot 
(lot ASO-b, 125 mg/mL, 
Alkermes) 

. „ <24G <24G SMG S23 ° 

VEGF microspheres 

(lot VEGF- 18, 
100 mg/mL, Genentech) 

VEGF/heparin 
microspheres (lot VEGF- 
22, 100 mg/mL, 
Genentech) 

. h <25G S25G ^ S24 ° 

NGF microspheres - ZJVJ 

(lotNGF-14, 100 mg/mL, 
Genentech) 

Wes that the — on oouW be iniected though 25 gauge or ^ (s^Ue, G) 
needles. 

Exam ple 5 

0, W /m«g Wtam HyaluromU (Hylumef) 

Hylumed® (Genzyme Pharmaceuticals, Cambridge, MA, USA) t0 ^ (w/v) 
SodiumOnondeUSP. For companson, a second vehide conta,„,„g /. (w/v, 

, Lion venic.es were mixed with the microsphere preparations indicated ,n 
The injection microsphere concentrations are 

Tab.e 2, which were prepared as described ,n Example 1 . The microsp 

given in Table 2. 

10/15/99 
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These felons were tested for synngebility by injecting 1 mL of each formulation 
into tubes using 21. 22, 23, 24, 25,26 and 27 gauge needles. The results of this study are 
shown in Tables 2 and 3, which indicates the smallest gauge needle that could be used to 
, nj ect each formulation. Table 3 indicates that when the microsphere concentration is doubled 
for formulations containing 0.10% Hylumed®, a small (24G) gauge needle can be employed 
for injection. Thus, a smaller gauge needle can be used to inject twice as many microspheres 
in one dose as with a conventional CMC-based injection vehicle. 



Table 2 



10 — = iPImld'^Co^ CMC Cone. 

Products Tested 0.10% 3.0% 



<24G 



<25G ^ 22G 



Nutropin Depot 
(lot ASO-b, 125 mg/mL, 
Alkermes) 

® 

Nutropin Depot 
(lot 3000511, 125 mg/mL, 
Alkermes) 

Nutropin Depot 
(lot 541a, 125 mg/mL, 
Alkermes) 

VEGF microspheres 
(lot VEGF-20, 
100 mg/mL, Genentech) 

•tadicates .hat the fetation could be injected through 24 gauge or larger (smaller G) 

needles. 



<24G 



<24G 



<24G 



<25G ^ 22G 



<24G ^ 22G 



<25G ^ 22G 
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Table 3 



Products Tested 



Nutropin Depot 

(lot ASO-b, 250 mg/mL, 

Alkermes) 

® 

Nutropin Depot 

(lot 3000511,250 mg/mL, 

Alkermes) 

Nutropin Depot® 
(lot 541a, 250 mg/mL, 

Alkermes) 

VEGF microspheres 

(lot VEGF-20, 

200 mg/mL, Genentech) 



Hylumed Concentration 
0.10% 



<24G 



<24G 



<24G 



<24G 



'indicates that the 
5 needles. 



formulation could be injected through 25 gauge or larger (smaller G) 



10 



15 



Example 6 

Suitability of Various Macromolecules For Use in an Injection Vehicle for 
Polymer-Based Microspheres 
Solutions of the following macromo.ecu.es in 0.9% Sodium Chloride USP were 
prepared for use as injection veluc.es for polymer-based microspheres: sodium algmate 
(Ke.co Co., San Diego, CA, USA), aggrecan (Sigma Chemica. Co., St. Louis, MO, USA), 
dextran 70 (Sigma Chemica, Co., St. Lou.s, MO, USA), jeffamine M-600 (Hampton Res., 
Laguna Nigue., CA, USA), jeffamine ED-200. (Hampton Res., Laguna N.gue., CA, USA), 
keretan su.phate (Sigma Chermca. Co., St. Louis, MO, USA), laminin (Sigma Chem.ca, Co., 
St Louis, MO, USA), poly-L-onuthine (S,gma Chemica. Co., St. Louis, MO, USA), xanthan 
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Louis, MO, USA). . ® 

Conce„«ra,ions,sted ra „ g ed fr o m 0.0 1 %-..0%(w/v ) . N u,rop,n Depot 

, „ in Fxamole 1 were added to a final concentration ofl25 
microspheres, prepared as descnbed ,n Example , 

ms/mL u i ,., k„ inienine 1 mL of each formulation 

These formations were tested for synngebility by injectmg m 
u ' .21 22 23 24 25, 26 and 27 gauge needles. The results of this study 



10 based vehicles. 

F x am ple 7 



Wra v,W My o/^-W Foliations 

Containing Anti-VEGF Fab in Sodium Hyaiuronate 
Two injection vehicles were prepared, the firs,, from Amvtsc® Plus (Chiron Vision 
T „, CA USA) and the second, from sodium hyaluronate obtained from 

- . r .v,: k - p V es 24 hours after injection. 

The present invention has ot necesbuy u 
25 specific meLdsand— , 1, is to be understood that me d— ^ 
methods and materials in no W ay constitutes any limitation on the ' 

accomplishing the ends of the present invention. 
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All references cited herein are expressly incorporated by reference. 
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